Background: The number of Europeans aged over 65 will double between 2010 and 2060, reaching 30% of the European population. Nutrition is emerging as a key element of healthy life since both obesity and malnutrition are established risk factors for morbidity and disability. The aim of this umbrella review (UR) is to summarize the findings of all current systematic reviews (SRs) and meta-analyzes (MAs) on the effectiveness of nutritional intervention designed to promote healthy aging in older individuals. Methods: Eligible articles published in English or Italian between January 2000 and May 2016 were identified in six databases. Only studies that analyzed nutritional interventions in the population of 65 years and over, or papers specifically targeting older adults were deemed eligible. Results: Twenty-eight papers, out of which twenty-five SRs and three MAs, met the inclusion criteria and were included in this umbrella SR. Supplementation with vitamin D and other kind of products was highly effective in preventing falls and fractures. Furthermore, several interventions, ranging from the prescription of supplements to environmental and organizational programs, resulted in an improvement in energy and protein intake, as well as positive weight outcomes. Positive findings were also found for the elderly at risk of malnutrition and for older patients with dementia. Conclusions: The findings of this UR indicate that the use of a wide range of supplements and environmental and organizational intervention improve a number of anthropometric, nutritional and functional indices in the elderly. 
Introduction
T he elderly constitute a growing proportion of the global population. It is projected that between 2010 and 2060, the number of Europeans aged over 65 will double, reaching 30% of the European population. 1 This trend inevitably produces a greater burden of chronic diseases, disabilities and frailty in the last years of life, with subsequent higher health care costs. 2 Within a context of deteriorating social support and financial resources, health care systems are called upon to deal with a new type of patient affected by multiple concomitant conditions that result in different degrees of functional deficits, cognitive deterioration, nutritional problems and geriatric syndromes (delirium, falls, incontinence). 1 This 'epidemiologic transition' requires primary prevention intervention to target the negative effects of aging and focus on the main modifiable risk factors. It also underlies the recent emergence of health promotion as a proactive strategy addressed to elderly people. 3 As reported by the World Health Organization, modifiable health risk factors, such as tobacco use, obesity, sedentary lifestyle, etc. are deeply associated with the global chronic disease burden in the elderly. 4 Among these, nutrition has become a key element of healthy life since both obesity and malnutrition, especially when associated with hospitalization, are established risk factors for morbidity and disability. 1 As nutritional errors may lead to the development of a number of diseases, preventive nutritional interventions should be introduced early in life in order to produce positive effects at all ages. 3 Their early implementation may lead to significantly lower health care expenditure due to a lower incidence or delayed onset of conditions and improvement in the overall quality of life. [5] [6] [7] It is clear that older people, especially those who are hospitalized or admitted to long-term care facilities are more frequently at risk of malnutrition than of over-nutrition. It has also been shown that malnutrition may exert a negative impact on recovery from many conditions. 8 Therefore, for older patients with specific needs, a more targeted approach is required that integrates effective treatment with appropriate health promotion strategies.
The aim of this umbrella review (UR) is to summarize the findings of all current systematic reviews (SRs) of the effectiveness of nutritional interventions designed to promote healthy aging in older individuals.
Methods

Search strategy
Eligible articles were identified in six databases: MEDLINE, Scopus, The Cochrane Library, CINAHL, The Joanna Briggs Institute (JBI) Database of Systematic Reviews and Implementation Reports, and Web of Science. Only articles published in English or Italian from January 2000 to May 2016 were included.
Key words used in the search were based on the implemented PICO model which was first defined for use in MEDLINE and subsequently adapted for other databases. The combination of keywords and their synonyms was: aging AND nutrition AND 'health promotion' AND effectiveness. The entire search strategy is provided in the Supplementary material S1.
Inclusion criteria
Type of participants and type of studies
Only SRs and meta-analyzes (MAs) performed in a population aged 65 and over or specifically targeting the elderly were deemed eligible.
Type of intervention(s)
This UR searched for papers that evaluated the effects of nutritional intervention in the elderly, regardless of program type, duration or study setting. Selected studies had to show improvements in nutritional indices (nutritional status or intake of foods and liquids) or any other association with outcomes related to healthy aging (body weight changes, mass outcomes, functional status).
Study selection
An initial screening of publications by titles was performed independently by two researchers (AP and SM). Assessment of the abstracts and full texts of eligible papers was conducted independently by pairs of reviewers (AP and SM; AC and DILM). Any discrepancies between reviewers were resolved through consensus and, if necessary, by consulting a third reviewer (NM). We also performed a manual review of references from the included studies.
Exclusion criteria
SRs that incorporated theoretical studies, qualitative data or text and opinion as their primary source of evidence were not included. Papers describing interventions related to medical treatment or physiotherapy, as well as combined intervention without explicit definition of the nutritional strategies were excluded. We also excluded papers that focused on different age groups without a subgroup analysis for older adults and interventions where the effects of nutritional strategies were not clearly separated and described. Lastly, SRs/MAs that did not present study specific data (relative risks, 95% confidence intervals and numbers of cases/ population) were also excluded.
Assessment of methodological quality
The methodological quality was assessed by two researchers (SM and AC) using the JBI critical appraisal instrument for Systematic Reviews and Research Syntheses. 9 Any disagreements between the reviewers were resolved through discussion, or with the assistance of a third reviewer.
Data collection
For the purposes of this UR, a JBI Data Extraction Form for Review for Systematic Reviews and Research Syntheses was used. 9 The following clusters of data were independently extracted in duplicate from each paper (AP and AC): Study Details (data regarding authors, study participants and setting), Search Details (databases used, number and type of studies included, as well as year range), Appraisal (quality assessment of the included studies) and Analysis (outcomes assessed, main findings and their direction).
Data summary/synthesis
Results from the individual reviews were examined, grouped into categories, tabulated for each type of intervention identified in the papers and subsequently discussed in a narrative review. Each step has been carried out independently by two researchers (AP and SM) to reach a final consensus.
In order to summarize the findings from the included papers without going into details of the individual studies included in each SRs/MAs, some criteria were defined. Each outcome for any specific intervention has been classified in the tables 1-4 as 'Ã' (significant improvement) in the following situations: (1) A metaanalysis presented significant findings (main criteria), (2) if the meta-analysis was not performed, but the intervention's efficacy was proved and described in conclusion or discussion section, (3) if the information from the meta-analysis or conclusions/discussion was not presented clearly, then the results section was read thoroughly, and, if needed, the interpretation was confirmed by reading the discussion section. If none of the above mentioned criteria were fulfilled, the results were assigned with 'ns' (non-significant improvement/inconsistent findings). Additionally, in order to distinguish the outcomes with substantial positive findings from those that showed some improvement, but were studied less, we have specified when results was deriving from a single study included in the SR.
For each couple of outcome and intervention, the most promising or interesting results were narratively discussed: when more studies described contrasting conclusions for the same intervention, the direction of conclusions followed the findings reported in majority of the papers.
The possibility for performing a meta-analysis was also examined, when applicable. The presence of heterogeneity among studies was evaluated using the I2 statistic for pooled study-level data and the results were pooled according the appropriate statistical model. the studies that met the inclusion criteria are summarized in Supplementary table S1.
The number of individual studies included per SR/MA varied from 5 to 62, making a total number of 614 articles included in this UR. Hundred and twelve of the studies included (18.2%) overlapped.
Fourteen articles included only randomized/quasi randomized controlled trials in their analysis, while the others also considered one of the following study designs: non-randomized controlled trials, cross-sectional and longitudinal studies.
Individual studies analyzed were conducted in different settings and the duration of intervention ranged widely. Thirteen papers included studies performed in a mixed setting (i.e. community dwelling and hospital/nursing homes), six focused exclusively on nursing homes or long-term care facilities and five papers considered a community setting. Three reviews did not define the setting in which the selected studies were performed. One study concerned a hospital setting.
Seven papers focused on elderly persons suffering from dementia, 11, 24, 25, 32, 33, 35, 36 while subjects at risk of malnutrition or with reduced functional ability were the respective groups of interest in two studies 8, 27 and one paper. 34 Most of the individual studies were conducted in the USA and Canada; European studies were carried out mainly in Sweden, the UK and the Netherlands.
Methodological quality
Supplementary table S2 contains a detailed critical appraisal of the reviews included in the present study. The results obtained from the JBI appraisal checklist indicated that more than 80% (23/28) of the reviews included were of a high or moderate quality; 10 studies reached a high quality score, while 13 others were of moderate quality. Only one review 19 met all the requirements of the methodological quality form. Of three MAs included in this UR two were of high quality, 16, 20 while the third had moderate quality score. 15 The main quality issue among the included reviews was the absence of an analysis of the likelihood of publication bias. Furthermore, another possible point of concern might be represented by the lack of the methods that should have been used to minimize errors in data extraction process. In four studies, 12, 22, 26, 28 it was unclear whether the methodological quality assessment had been performed in duplicate and independentlygenerally a crucial step for minimizing bias. The authors of one review 18 used quality appraisal as a criterion for including the studies in their SR.
Most of the studies were SRs and therefore the use of an N/A (not applicable) answer for the question 'Were the methods used to combine results appropriate?' was highly justified.
Classification of interventions
For the purpose of this UR, interventions identified in the studies were classified into four groups: (1) interventions with intake of supplements, (2) environmental and organizational modifications of meals and dining aspects (3) educational interventions involving counseling or workshop and (4) other (group of interventions that contained multicomponent programs or other elements of prevention such as group conversation or behavioral techniques).
Eighteen papers, consisting of fifteen SRs 8, [12] [13] [14] 18, 19, 22, 23, [25] [26] [27] [28] 30, 33, 35 and three MAs 15, 16, 20 analyzed programs offering a wide range of supplements. These consisted mainly of a variety of nutritional supplements, vitamin D supplements (alone or combined with calcium) and protein-based formulas. Other interventions (four reviews) provided essential energy-rich supplements accompanied by substances such as beta-hydroxy-betamethylbutirate, vitamins and minerals. 8, 22, 26, 30 Eleven studies 10, 11, 17, 18, 21, 24, 25, 29, 32, 35, 36 investigated the effectiveness of environmental and organizational strategies designed to promote nutrition and healthy aging in the elderly. In the study conducted by Abbott et al., these strategies involved programs designed to improve the mealtime routine, experience or environment and usually comprised interventions for improving food by adding sauce to the dish in order to make it more visually attractive or included milk powder formulas. 10 Other authors 21, 29 described interventions based on dietary enrichment with conventional foods and/or powdered modules in order to increase the energy and protein density of meals without significantly increasing its final volume, or the provision of 'real-food'. 10 Liu et al. 2015 24 reviewed the mealtime assistance program designed to improve eating performances. Other studies also considered making alterations to the dining environment by improving lighting and tablesetting, 11 ,24,32,36 while one study 17 described home-delivered meal programs (also known as 'meals on wheels').
Nine studies focused on interventions that included educational sessions or participation in professional counseling groups. 10, 18, 22, 24, 25, 27, 31, 32, 36 Nutritional education in the study by Young et al. was based on a personalized education program that recommended a number of food portions or on the counseling of a nutritionist who gave patients a personal dietary prescription and offered a regular telephone follow-up service. 31 Bandayrel et al. reviewed educational programs as well as group learning sessions, peer support and scheduled follow-up meetings. 22 Other studies focused mainly on educational sessions organized by professionals in different settings.
While most of the educational interventions described were specifically tailored for the elderly, some were designed to help improve the knowledge and skills of staff members. Abbott et al. described the intervention that focused on mealtimes after staff had been given specific nutrition education or a feeding skills training program. 10 Seven studies 11, 23, 31, 32, [34] [35] [36] analyzed the effects of mixed interventions or interventions that were not classifiable in the aforementioned categories, e.g. group conversation promotion in the study of Whear et al. 11 and Bunn et al., 36 or the strategy of behavioral changes described in the latter study. 36 With regard to mixed interventions, the same authors suggested that they should contain three components, one of which should be dining environment and food service modifications, education, behavioral strategies or exercise lessons. 36 Young et al. reviewed programs that included medical care, exercise lessons, dietary education and counseling sessions. 31 Beck et al. described multicomponent intervention as a combination of personalized dietary counseling (e.g. given by a dietitian and/or oral nutritional supplements). 34 Other strategies comprised workshops with written instructions for each participant, or were based on nutrition and relaxation.
Summary of best evidence of nutritional interventions
Evidence from the papers included in this UR was gathered by identifying those with greater effectiveness in older individuals as potential strategies for promoting healthy aging in this population.
Measured patient outcomes were divided into the following four categories in order to classify and summarize their effects: functional outcomes, anthropometric indices, nutritional indices and other outcomes. The SRs included in this UR contained results related to 30 outcomes. These are reported in tables 1-4.
Functional outcomes
Twenty papers 8, [13] [14] [15] [16] [18] [19] [20] 22, 23, [26] [27] [28] [29] [31] [32] [33] [34] [35] [36] reviewed the effects of nutritional interventions on outcomes that included functional status, muscle size and strength, fall outcomes and fractures (table 1). Most of the included reviews reported that these interventions yielded minor improvements or inconsistent results.
Nevertheless, supplementation with vitamin D (alone or with the addition of calcium) seemed to produce positive effects in the elderly, especially in relation to the prevention of falls and fractures.
Neyens et al. reported a reduction in falls in older adults after administration of vitamin D, both with and without calcium. 28 Moreover, two MAs reported a significantly reduced risk of falling.
14,20 Bischoff-Ferrari et al. indicated that study participants had a 19% lower risk of falling when taking high doses of vitamin D (according to findings reported in 8 out of 10 studies included in the meta-analysis), while another paper reported a 14% reduction in the risk of falling in the community dwelling and institutionalized elderly.
14 Furthermore, vitamin D supplements (alone and combined with calcium) led to a reduction in the rate of falls. 23 Relation between vitamin D supplementation and falls in the elderly was the only identified among the included papers that h: During the intervention mortality and hospitalization were higher, at the end of follow-up authors reported the non-significant results. The main reason for this is probably that the methodology of some of the included studies was biased, resulting in groups that were imbalanced at the start.
allowed us to perform an update meta-analysis of the study by Kalyani et al., which so far represented the most comprehensive one. 14 Three studies were added to the primary analysis (articles with explicit definition of falls), and an additional one to the post-hoc analysis. Our findings confirm those presented in the meta-analysis by Kalyani et al., showing 10% of fall reduction in elderly supplemented with vitamin D. Nevertheless, our pooled estimate from the primary analysis was border-line significant and with increased heterogeneity (RR = 0.896; 95%CI: 0.804-0.998, I 2 = 63.2%) (Supplementary fig. S2 ), while the post-hoc analysis, which included eight articles without an explicit fall definition, was not significant (RR = 0.959; 95%CI: 0.912-1.008, I 2 = 49.7%) (Supplementary fig. S3 ).
Avenell et al. found that vitamin D alone is unlikely to prevent hip fractures or any new fracture, but when used with calcium can slightly decrease the risk of hip fracture and significantly reduce the risk of non-vertebral and any other new fracture. 19 Milne et al. reported that nutritional interventions with energy supplementation failed to improve activities of daily living in the elderly, 8 while educational sessions and mixed intervention (nutritional strategies and counseling sessions) produced beneficial effects on physical performance and motor function. 31 Finally, Marshall et al. found no improvement in functional status across all the included interventions, even though they pointed out that 'non-significant' results meant preventing further decline or disease in the elderly at risk of malnutrition. 27 
Anthropometric indices
Sixteen papers 8, 10, 13, 15, 17, 18, 25, 26, 29, [31] [32] [33] [34] [35] [36] reviewed the effects of interventions on anthropometric indices including weight change, body mass index (BMI), mass outcomes and upper arm anthropometry parameters (table 2) .
Most of the studies confirmed that supplements play an important role in intervention aimed at improving body weight. In six studies, 8, 13, 18, 25, 35 supplementation programs brought about significant improvements in the participants' body weight. Specifically, weight gain as an outcome of interest, significantly improved in studies where different kinds of supplements were provided.
A meta-analysis performed by Vanderkroft et al. indicated that oral supplementation increased weight gain in undernourished elderly patients, 18 while Liu et al. and Abdelhaimid et al. reported the same results in older patients with dementia. 25, 35 Another group of authors described weight gain also in a sarcopenia subgroup supplemented with leucine. 13 In a metaanalysis of 42 trials, Milne et al. reported the benefits of an energy supplementation strategy that led to an increase of 2.2% kg (95%CI: 1.8-2.5). 8 In addition to oral supplementation, other interventions were quite successful in promoting weight gain in the elderly. Vanderkroft et al. reported that enteral nutrition therapy was effective for gaining body weight in the hospitalized elderly, 18 while in another paper the provision of 'real-food' snacks had a beneficial role. 10 Lastly, two groups of authors also described the positive effects of education and counseling on body weight related to educational sessions for the elderly 31 or staff training intervention. 10 Most of the afore-mentioned studies also evaluated BMI as an outcome, strongly confirming the findings obtained for changes in body weight; 13, 25, 32, 35 Liu et al. 2014 performed the intervention based on nutritional supplements, 25 while Komar et al. used supplementation with leucine, even though the results were no longer significant after the subgroup analysis in sarcopenic patients. 13 A metaanalysis of eight RCTs that investigated the effects of oral supplements over 3-12 weeks, demonstrated a small, but statistically significant increase in BMI (0.91 kg/m 2 ; 95%CI: 0.56-1.25). 35 Jackson et al. showed how simple environmental changes in the food service or dining environment can contribute to a significant increase in BMI among residents with cognitive impairment. 32 Nutritional interventions failed to produce great improvements in mass outcomes, although Komar et al. reported that supplementation with leucine may be beneficial, 13 while the effectiveness of HMB (beta-hydroxy-beta-methylbutyrate) was demonstrated only in one study included in the review of Malafarina et al. aimed at investigating the effectiveness of nutritional supplementation in the treatment of sarcopenia in old age. 26 Considerable variation was found with regard to upper arm anthropometry parameters in the results of the reviews included. Two reviews reported improvements in Arm Muscle Circumference after performing a meta-analysis of the studies that used energy supplements, 8, 35 while another paper showed an increase in middle-Arm Circumference and Triceps Skin Fold thickness after enteral therapy intervention. 18 
Nutritional indices
Sixteen papers 8, 10, 17, 18, 21, 22, 24, 25, 27, 29, [31] [32] [33] [34] [35] [36] reviewed the effects of interventions on nutrition-related outcomes (table 3) . Dietary, caloric and protein intake were the most frequently investigated outcomes and also those that produced the greatest improvements.
Vanderkroft et al. described a significant dietary and protein intake improvement in an undernourished older population after using strategies of food improvement and oral supplementation. 18 Similarly, oral supplementation strategies, 8, 18, 25, 27, 35 especially energy supplements, 8 resulted in significant amelioration in dietary and caloric intake.
A number of papers indicated the positive effects of environmental/organizational interventions on caloric intake. Abbott et al. reported that three categories of environmental-organizational interventions (food improvement, alterations in the dining environment and mealtime assistance) ensured an improvement in dietary and caloric intake. 10 It should be highlighted that these results are contrasting when considering the study design. In particular, observational studies found positive effects on dietary/ caloric intake across all intervention types, while MAs of the trials showed little evidence for food improvement interventions. Another group of authors reported an increase in caloric intake after performing dietary enrichment intervention. 29 In one paper, 21 a strategy of food-based fortification comprising techniques of enrichment (increase of volume) and densification yielded a significant increase in dietary and caloric intake. Altering the dining environment also resulted in a significant increase in dietary intake. 32, 36 All these results need to be interpreted with caution because of the heterogeneous nature of the studies included.
One paper reported a successful increase in dietary intake due to home-delivered meal intervention ('meals on wheels'), 17 but found no alteration in caloric intake.
Several studies 10, 18, 22, 24, 25, 31, 32, 36 investigated the effects of educational intervention on nutritional indices. Of these, three observed improvements in dietary intake, 10, 22, 31 two in eating performance 24, 25 and one in protein intake. 36 The study by Abbott et al. showed a slight contrast in results obtained in RCT (little evidence on dietary/caloric intake) and observational studies (positive effects) for the education intervention in residents with dementia. 10 Some articles 17, 18, 31, 35, 36 targeted the risk of malnutrition among the elderly. All the described interventions produced positive results, but only the home-delivered meal strategy 17 and oral supplementation reached a level of relevant significance, 35 while the findings of other groups of authors were based on only one study that produced significant results, 18, 31, 36 or were inconsistent. 18 Zhu et al. provided evidence of an improvement in terms of food insecurity and diet quality. 17 Multicomponent interventions were successful in increasing protein intake [34] [35] [36] and dietary intake, 31, 35, 36 and also decreased the risk of malnutrition, 31 even though some of these conclusions were based on only one study.
Other outcomes
Nineteen studies 8, [10] [11] [12] [16] [17] [18] [19] 22, 25, 27, [29] [30] [31] [32] [33] [34] [35] [36] described a wide range of outcomes related to different aspects of the life of older adults (table  4) . The outcomes focused on mortality, mental health parameters and the utilization of health services. Reviews indicated that interventions led to positive effects, but most of them yielded inconclusive findings.
Mental health was studied in 10 papers, 8, 11, 12, 22, 25, 31, [33] [34] [35] [36] 6 of which reported considerable improvements. 11, 12, 22, 31, 35, 36 One group of authors used the multi-nutrient supplement strategy to enhance cognitive functioning, 22 while another study showed the effectiveness of mixed intervention. 31 Group conversation intervention produced significant results in two reviews, 11, 36 while supplementation with L-carnitine and vitamins in the study by Manders et al. led to improvements in the cognitive functioning. 12 Ten papers that investigated mortality failed to indicate a significant decline in the mortality rate. 8, 16, 18, 19, [31] [32] [33] [34] [35] [36] A significant improvement in the quality of life was reported in three reviews 10, 17, 27 ; one group of authors referred to alterations in the dining environment, 10 another to educational sessions, 27 while Zhu et al. investigated 'home-delivered meal programs', even though this result was based on only one study. 17 
Discussion
To the best of our knowledge, this is the first UR devoted specifically to exploring and assessing evidence of the effectiveness of nutritional interventions designed to promote healthy aging in the elderly. The main challenge in this study was to classify the interventions analyzed in the selected reviews in such a way as to provide a better understanding of their effectiveness and utility. Other aims were to identify significantly improved outcomes, and gaps in research that could become the subject of further investigation. Although nutritional interventions are widely studied in scientific literature, little is known of their real effectiveness.
The authors of the included reviews ascertained that interventions involving vitamin D supplements or other kind of products in the doses and formulations tested so far in older people are highly effective in preventing falls and fractures. Bischoff-Ferrari et al. stated that fall prevention begins with a daily dose of 700 IU supplemental vitamin D and is warranted in all individuals over 65-years of age. 20 Moreover, they emphasized that 25(OH) D in a concentration of 60 nmol/l is also required for fall prevention. Evidence from Cameron et al. and Kalyani et al. also suggests that vitamin D supplementation may be an effective strategy for reducing falls in older adults and should be incorporated into the clinical practice of elderly care providers, especially for those at greater risk of falling (i.e. sarcopenic patients). 14, 23 Some authors suggested that environmental and organizational nutritional interventions could have a favorable effect on nutritional indices (dietary, protein intake) 10, 25, 29, 35 and functional status 29 as a result of mealtime assistance and dietary enrichment programs. Nevertheless, evidence was derived from studies of moderate and low quality or from papers of a considerably heterogeneous nature, and therefore needs to be interpreted with caution.
Even though a great effort was made to standardize the data provided in the SRs/MAs included, several issues such as the different methods used to measure outcomes, the short term studies with small sample sizes, the diversity in the populations of older people and the quality of the studies included in the papers prevented us from drawing firm conclusions. Nevertheless, oral supplementation (i.e. vitamins, protein-based products) appeared to be the most effective intervention for producing significant outcomes. More than 50% of the included studies with a focus on provision of various supplements 8, 14, [18] [19] [20] [26] [27] [28] 30 reported significant improvements in the outcomes investigated. With regard to the quality of evidence provided in these papers, six were of high quality; vitamin D supplementation intervention was made in four of these papers, 14, 19, 20, 23 while commercial oral supplements were used in the other two. 8, 18 Other intervention that resulted in noteworthy effects focused on changing dining conditions and the organizational aspects of eating habits in the elderly. The effects of this intervention were particularly outstanding in the domain of nutritional indices, especially in improving dietary and caloric intake, even though some of the findings were not consistent. 10, 25, 32, 36 In the 30 different outcomes assessed in all the studies, a definite association was found between nutritional interventions and the following five outcomes: dietary intake and caloric intake, 8, 10, 17, 18, 21, 22, 25, 29, 31, 32, 35, 36 risk of malnutrition, 17, 35 weight outcomes, 8, 10, 13, 18, 25, 31, 32, 35 and prevention of falls and fractures. 14, 19, 20, 23, 28 Conversely, outcomes related to muscle function (muscle size, muscle strength and hand grip strength) and functional status, which were often either limited or non-significant in the various reviews, failed to provide consistent conclusions regarding the effectiveness of nutritional interventions. 8, 13, 15, 18, 22, 26, 27, 29, [32] [33] [34] [35] [36] In the current literature on nutritional interventions, healthy aging programs combine strategies for improving environmental management, supplementation and lifestyle interventions in order to enhance the well-being of older adults. 37 The method of administering fortified foods or supplements is one of the issues that nutritional intervention researchers usually address in an attempt to improve the nutritional condition of elderly people. Very often older people are unwilling or unable to consume supplements of any kind. Efforts need to be made to provide them with regular meals and snacks that stimulate their appetite, or to give them assistance with feeding when required. 8 Participation in home-delivered meal programs may contribute to the health and independence of older adults living in the community, especially if they are food insecure or are making the transition from hospital care to their home setting. 38 This UR has a number of strong points. It was conducted taking into account all the SRs/MAs published from 2000 to 2016. The time span could have been shorter as the issue of active aging has been in the forefront since 2012 thanks to the 'European Year for Active Ageing and Solidarity between Generations'. Nevertheless, the question of active aging has been present in the scientific literature since the early 2000 s, so this wider timeframe was chosen in order not to overlook papers that might have been of interest for the present study. A further valuable strong point of this UR was the identification of indices that require more attention in the promotion of healthy aging.
However, some limitations should be taken into consideration when interpreting our findings. Included reviews contain individual studies characterized by small sample sizes and followup periods that were often insufficient to determine the real longterm effects of the interventions. Furthermore, the reviews included different populations ranging from subjects dwelling in the community to older residents in long-term care facilities, and it might have influenced the consistency of our interpretations. In addition, most of the included studies did not consider the multidimensionality of the relation between nutrition and health. Even if several conclusions arise from RCTs, in which the randomization process should balance known and unknown confounding factors, the socio-economic factors and the clinical and social frailty might partially explain the inconclusive results of studies dealing with the prevention in older people.
Some papers might have been subjected to selection bias since the quality assessment process was used as an inclusion criterion for individual studies. Moreover, as in most reviews, publication bias might has been an issue. Lastly, different methods were used in the outcome categories for measuring and reporting results.
In conclusion, the aging population is of increased interest for the policy makers, public health professionals and clinicians, who should be more aware of the importance of nutritional interventions in older adults. Policy makers should encourage greater adoption of prevention-oriented approach in this population, since it plays a crucial role in maintaining a good health status and a better quality of life in advanced age. Additionally, health care professionals should implement tailored nutritional interventions with evidence of efficacy, such as supplementation with vitamin D for preventing falls and fractures, or oral supplements and protein-based formulas for improving the weight and reducing the risk for malnutrition in the older adults, according to the their functional and cognitive status.
